Preliminary W49V002A 


€ Winbond 
256K x 8 CMOS FLASH MEMORY 
WITH LPC INTERFACE 


GENERAL DESCRIPTION 


The W49V002A is a 2megabit, 3.3-volt only CMOS flash memory organized as 256K x 8 bits. The 
device can be programmed and erased in-system with a standard 3.3V power supply. A 12-volt VPP is 
not required. The unique cell architecture of the W49V002A results in fast program/erase operations with 
extremely low current consumption. This device can operate at two modes, Programmer bus interface 
mode and LPC bus interface mode. As in the Programmer interface mode, it acts like the traditional 
flash but with a multiplexed address inputs. But in the LPC interface mode, this device complies with the 
Intel LPC specification 1.0. The device can also be programmed and erased using standard EPROM 
programmers. 


FEATURES 
eSingle 3.3-volt operations: bytes, 64K bytes, 64K bytes each) 
— 3 3-volt Read e Low power consumption 
— 3 3-volt Erase — Active current: 25 mA (typ.) 
— 3.3-volt Program — Standby current: 20 yA (typ.) 
e Fast Program operation: e Automatic program and erase timing with 


B | | VPP 

— Byte-by-Byte programming: 50 uS (typ.) interna generation 
e E f m 
e Fast Erase operation: 150 mS (typ.) nd of program or erase detection 


— Toggle bi 
e Endurance: 10K cycles (typ.) oggle bit 


. — Data pollin 
e Twenty-year data retention Pome 


Latched address and data 


e Hardware data protection 


— #TBL & #WP serve as hardware protection ¢ TTL compatible I/O 
¢ One 16K bytes Boot Block with lockout e Available packages: 32L PLCC and 32L 
protection STSOP 


e Two 8K bytes Parameter Blocks 
e Four Main Memory Blocks (with 32K bytes, 64K 
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PIN CONFIGURATIONS PIN DESCRIPTION 
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BLOCK DIAGRAM 


#WP BOOT BLOCK 
#TBL LPC 16K BYTES 
CLK Interface PARAMETER 

LAD[3:0] BLOCK1 

#LFRAM 8K BYTES 


MODE 
#INIT 
#RESET 





PARAMETER 
BLOCK2 

8K BYTES 
MAIN MEMORY 
BLOCK1 

32K BYTES 
RHC MAIN MEMORY 
BLOCK2 

A{10:0] 64K BYTES 


DQ|7:0] MAIN MEMORY 
BLOCK3 
64K BYTES 


MAIN MEMORY 
BLOCK4 
64K BYTES 
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FUNCTIONAL DESCRIPTION 
Interface Mode Selection And Description 


This device can be operated in two interface modes, one is Programmer interface mode, the other is LPC 
interface mode. The MODE pin of the device provides the control between these two interface modes. 
These interface modes need to be configured before power up or return from #RESET. When MODE pin 
is set to high state, the device is in the Programmer mode; while the MODE pin is set to low state(or 
leaved no connection), it is in the LPC mode. In Programmer mode, this device just behaves like 
traditional flash parts with 8 data lines. But the row and column address inputs are multiplexed, which go 
through the address inputs A[10:0]. For LPC mode, It complies with the LPC Interface Specification 
Revision 1.0. Through LAD[3:0] to communicate with the system chipset . 


Read(Write) Mode 


In Programmer interface mode, the read(write) operation of the W49V002A is controlled by #OE (#WE). 
The #OE (#WE) is held low for the host to obtain(write) data from(to) the outputs(inputs). #OE is the 
output control and is used to gate data from the output pins. The data bus is in high impedance state 
when #OE is high. As in the LPC interface mode, the read or write is determined by the "bit 1 of CYCLE 
TYPER+DIR". 


Reset Operation 


The #RESET input pin can be used in some application. When #RESET pin is at high state, the device 
is in normal operation mode. When #RESET pin is at low state, it will halt the device and all outputs will 
be at high impedance state. As the high state re-asserted to the #RESET pin, the device will return to 
read or standby mode, it depends on the control signals. 


Chip Erase Operation 


The chip-erase mode can be initiated by a six-byte command sequence. After the command loading 
cycle, the device enters the internal chip erase mode, which is automatically timed and will be 
completed within fast 100 mS (typical). The host system is not required to provide any control or timing 
during this operation. If the boot block programming lockout is activated, only the data in the other 
memory blocks will be erased to FF(hex) while the data in the boot block will not be erased (remains as 
the same state before the chip erase operation). The entire memory array will be erased to FF(hex) by 
the chip erase operation if the boot block programming lockout feature is not activated. The device will 
automatically return to normal read mode after the erase operation completed. Data polling and/or Toggle 
Bits can be used to detect end of erase cycle. 


Sector Erase Operation 


The seven sectors, one boot block and two parameter blocks and four main blocks, can be erased 
individually by initiating a six-byte command sequence. Sector address is latched on the falling #WE 
edge of the sixth cycle, while the 30(hex) data input command is latched at the rising edge of #WE. 
After the command loading cycle, the device enters the internal sector erase mode, which is 
automatically timed and will be completed within fast 150 mS (typical). The host system is not required 
to provide any control or timing during this operation. The device will automatically return to normal read 
mode after the erase operation completed. Data polling and/or Toggle Bits can be used to detect end of 
erase cycle. 


Program Operation 
The W49V002A is programmed on a byte-by-byte basis. Program operation can only change logical data 
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"1" to logical data "0." The erase operation, which changed entire data in main memory and/or boot 
block from "0" to "1", is needed before programming. 


The program operation is initiated by a 4byte command cycle (see Command Codes for Byte 
Programming). The device will internally enter the program operation immediately after the byte-program 
command is entered. The internal program timer will automatically time-out (100 uS max. - TBP) once it 
is completed and then return to normal read mode. Data polling and/or Toggle Bits can be used to detect 
end of program cycle. 


Boot Block Operation and Hardware Protection at Initial- #TBL & #WP 


There are two alternatives to set the boot block. One is software command sequences method; the other 
is hardware method. 16K-byte in the top location of this device can be locked as boot block, which can 
be used to store boot codes. It is located in the last 16K bytes of the memory with the address range 
from 3C000(hex) to 3FFFF(hex). 


Please see Command Codes for Boot Block Lockout Enable for the specific code. Once this feature is 
set, the data for the designated block cannot be erased or programmed (programming lockout), other 
memory locations can be changed by the regular programming method. 


Besides the software method, there is a hardware method to protect the top boot block and other 
sectors. Before program/erase to this device, set the #TBL pin to low state and then the top boot block 
will not be programmed/erased. When enabling hardware top boot block, #TBL being low state, it will 
override the software method setting. That is, if #TBL is at low state, then top boot block cannot be 
programmed/erased no matter how the software boot block lock setting. 


Another pin, #WP, will protect the whole chip if this pin is set to low state before program/erase. The 
enable of this pin will override the #ITBL setting. That is, the top boot block cannot be 
programmed/erased if this pin is set to low no matter how the #TBL or software boot block lock setting. 


Hardware Data Protection 


The integrity of the data stored in the W49V002A is also hardware protected in the following ways: 

(1) Noise/Glitch Protection: A #WE pulse of less than 15 nS in duration will not initiate a write cycle. 

(2) VDD Power Up/Down Detection: The programming operation is inhibited when VDD is less than 1.5V 
typical. 

(3) Write Inhibit Mode: Forcing #OE low or #WE high will inhibit the write operation. This prevents 
inadvertent writes during power-up or power-down periods. 

(4) VDD power-on delay: When VDD has reached its sense level, the device will automatically time-out 5 
mS before any write (erase/program) operation. 


Data Polling (DQ7)- Write Status Detection 


The W49V002A includes a data polling feature to indicate the end of a program or erase cycle. When 
the W49V002A is in the internal program or erase cycle, any attempts to read DQ7 of the last byte 
loaded will receive the complement of the true data. Once the program or erase cycle is completed, DQ7 
will show the true data. Note that DQ7 will show logical "0" during the erase cycle, and when erase cycle 
has been completed it becomes logical "1" or true data. 


Toggle Bit (DQ6)- Write Status Detection 


In addition to data polling, the W49V002A provides another method for determining the end of a program 
cycle. During the internal program or erase cycle, any consecutive attempts to read DQ6 will produce 
alternating O's and 1's. When the program or erase cycle is completed, this toggling between 0's and 1's 
will stop. The device is then ready for the next operation. 


ye 
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Memory Address Map 


There are 8M bytes space reserved for BIOS Addressing. The ROM will respond to 256K byte pages 
whenever the memory address rang is within the top 4M bytes and bottom 128K bytes. 


The 32bit address space is as below: 


Block Address Range 
4M Byte BIOS ROM FFFF,FFFFh:FFC0,0000h 


128K Byte BIOS ROM OOOF,FFFFh:000E,0000h 
Registers FFBC,0100h 


General Purpose Inputs Register 


This register reads the GPI[4:0] pins on the W49V002A.This is a pass-through register which can read 
via memory address FFBC0100(hex). Since it is pass-through register, there is no default value. 





Read GPI1 pin status 
Read GPIO pin status 





oo 


Product Identification 


The product ID operation outputs the manufacturer code and device code. Programming equipment 
automatically matches the device with its proper erase and programming algorithms. 


The manufacturer and device codes can be accessed by software operation. In the software access 
mode, a six-byte (or JEDEC 3-byte) command sequence can be used to access the product ID. A read 
from address 0000(hex) outputs the manufacturer code, DA(hex). A read from address 0001 (hex) outputs 
the device code, BO(hex).” The product ID operation can be terminated by a three-byte command 
sequence or an alternate one-byte command sequence (see Command Definition table). 
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TABLE OF OPERATING MODES 


Operating Mode Selection - Programmer Mode 
(VHH = 12V + 5%) 


PINS 
ee awe Tameser [anaes —[ pa 
Write Inhibit VIL 
heehee x 


Operating Mode Selection - LPC Mode 


Operation modes in LPC interface mode are determined by "cycle type" when it is selected. When it is 
not selected, its outputs (LAD[3:0]) will be disable. Please reference to the "Standard LPC Memory 
Cycle Definition”. 


TABLE OF COMMAND DEFINITION 


COMMAND] NO.OF 
Ee 0 
[chip Erase | 6 | 5565_AA | 2AAA 66 | 5665 0 | 5055 AA | BAAA 55 | 5655 10 
Byte Program [a] 555 AA | 2AAA 55 | 5655 A0 | Ay Dy | | 
[Product ID Enty | 9 | 5565 AA | 2AAA 55 | sos 00 | | | 
[Product DExt"” | a | 5565 AA | 2AAA 56 | sss ro | [| SiS 
PProauctiDExt™ | 1 [wero] | ‘| ~+id| sds 


Note: 1. The cycle means the write command cycle not the LPC clock cycle. 
2. The Column Address / Row Address are mapped to the Low / High order Internal Address. i.e. Column Address 
A[10:0] are mapped to the internal A[10:0], Row Address A[6:0] are mapped to the internal A[17:11] 
3. Address Format: A14—A0 (Hex); Data Format: DQ7-DQ0 (Hex) 
4. Either one of the two Product ID Exit commands can be used. 
5. SA : Sector Address 
SA = 3C000h to 3FFFFh for Boot Block 
SA = 3A000h to 3BFFFh for Parameter Block’ 
SA = 38000h to 39FFFh for Parameter Block2 
SA = 30000h to 37FFFh for Main Memory Block’ 
SA = 2XXXXh for Main Memory Block2 
SA = 1XXXXh for Main Memory Block3 
SA = 0XXXXh for Main Memory Block4 
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STANDARD LPC MEMORY CYCLE DEFINITION 


FIELD NO. OF CLOCKS DESCRIPTION 
"0000b" appears on LPC bus to indicate the initial 


Cycle Type & Dir "010Xb" indicates memory read cycle; while "011xb" indicates memory write 
cycle. "X" mean don't have to care. 
Turned Around Time 


se Address Phase for Memory Cycle. LPC supports the 32 bits address 
protocol. The addresses transfer most significant nibble first and least 


significant nibble last. (i.e. Address[31:28] on LAD[3:0] first , and 
Address[3:0] on LAD[3:0] last.) 


sync. Synchronous to add wait state. "O000b" means Ready, "0101b" means 
Short Wait, "0110b" means Long Wait, "1001b" for DMA only, "1010b" 
means error, and other values are reserved. 

Data Data Phase for Memory Cycle. The data transfer least significant nibble first 
and most significant nibble last. (i.e. DQ[3:0] on LAD[3:0] first , then DQ|7:4] 
on LAD[3:0] last.) 


Note: 1. For detail related LPC specification, please refer to Intel LPC spec. 1.0 or later. 
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Command Codes for Byte Program 


BYTE SEQUENCE ADDRESS DATA 


Preliminary W49V002A 





Byte Program Flow Chart 


Notes for software program code: 


Data Format: DQ7—DQ0 (Hex); XX = Don't Care 


Address Format: A14—A0 (Hex) 





Programmed-Address Programmed-Data 


Byte Program 
Command Flow 


Load oil AA 
address 5555 


Load lg 55 
O 
address 2AAA 


Load 2 AO 
O 
address 5555 


Load data Din 
to 
programmecd- 
address 


Pause Ipp 
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Command Codes for Chip Erase 


Chip Erase Acquisition Flow 





Load data AA 
to 
address 5555 


Load eola 55 
address 2AAA 


Load gata 80 
address 5555 


Load data AA 
to 
address 5555 


Load data 55 
address 2AAA 


Load data 10 
to 
address 5555 


Pause TEC 





Notes for chip erase: 
Data Format: DQ7—DQ0 (Hex) 
Address Format: A14—A0 (Hex) 


Publication Release Date: April 2001 
-9- Revision Al 


Preliminary W49V002A 
(Winbond 


Command Codes for Sector Erase 


Sector Erase Acquisition Flow 





Load oe AA 
O 
address 5555 


Load ea 55 
address 2AAA 


Load data 80 
address 5555 


Load eed AA 
address 5555 


Load eae 55 
address 2AAA 


Load oo 30 
address SA* 


Pause TEC 





Notes for chip erase: 

Data Format: DQ7—DQ0 (Hex) 

Address Format: A14—A0 (Hex) 

SA : Sector Address 

SA = 3C000h to 3FFFFh for Boot Block 

SA = 3A000h to 3BFFFh for Parameter Block1 SA =2XXXXh for Main Memory Block2 
SA = 38000h to 39FFFh for Parameter Block2 SA=1XXXXh for Main Memory Block3 


SA = 30000h to 37FFFh for Main Memory Block1 SA = OXXXXh for Main Memory Block4 


_10- 


Preliminary W49V002A 


€ Winbond 
Electronics Corp. 
Command Codes for Product Identification and Boot Block Lockout Detection 


BYTE SOFTWARE PRODUCT IDENTIFICATION / SOFTWARE PRODUCT IDENTIFICATION / 
SEQUENCE BOOT BLOCK LOCKOUT DETECTION BOOT BLOCK LOCKOUT DETECTION 


ENTRY EXIT (6) 


Software Product Identification and Boot Block Lockout Detection Acquisition Flow 





Product Product Product 

Identificati Identification ificati 
dentification and Boot Block Identification Exit(6) 
Entry (1) Lockout Detection 


Mode (3) 





Load ie AA Load data AA 
O 


to 
address 5555 address 5555 


Load data 55 Read address = 00000 Load data 55 
lo data = DA lo 
address 2AAA 7 address 2AAA 


Load data 90 Read address = 00001 Load data FO 


to to 
address 5555 data = BO address 5555 


Read address = 00002 Pause 10 S 
DQO of data outputs = 1/0 


Pause 10US 


Normal Mode 


Notes for software product identification/boot block lockout detection: 

(1) Data Format: DQ7—DQ0 (Hex); Address Format: A14—A0 (Hex) 

(2) A1—-A17 = VIL; manufacture code is read for AO = VIL; device code is read for AO = VIH. 

(3) The device does not remain in identification and boot block lockout detection mode if power down. 

(4) If the DQO of output data is "1," the boot block programming lockout feature is activated; if the DQO of output data "0," the lockout feature 
is inactivated and the block can be programmed. 

(5) The device returns to standard operation mode. 

(6) Optional 1-write cycle (write FO hex at XXXX address) can be used to exit the product identification/boot block lockout detection. 
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Command Codes for Boot Block Lockout Enable 


BYTE SEQUENCE 


55551 
S555H 


a 





Boot Block Lockout Enable Acquisition Flow 


Boot Block Lockout 
Feature Set Flow 


Load Ne AA 
O 
address 5555 


peau eis 55 
O 
address 2AAA 


mica 80 
O 
address 5555 


Load ee AA 
O 
address 5555 


peae ote 55 
O 
address 2AAA 


Reee ee a 40 
O 
address 5555 


Pause T pp 





Notes for boot block lockout enable: 
Data Format: DQ7—DQ0 (Hex) 
Address Format: A14—A0 (Hex) 
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DC CHARACTERISTICS 


Absolute Maximum Ratings 


PARAMETER RATING 
Power Supply Voltage to Vss Potential -0.5 to +4.1 
Operating Temperature 0 to +70 


Storage Temperature -65 to +150 


D.C. Voltage on Any Pin to Ground Potential -0.5 to VDD +0.5 
Transient Voltage (<20 nS ) on Any Pin to Ground Potential -1.0 to VDD +0.5 


Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability 
of the device. 





Programmer interface Mode DC Operating Characteristics 
(VpD 3.3V + 5%, VaNnD= OV, TA= 0 to 70° C) 


PARAMETER TEST CONDITIONS 


Power Supply Icc | In Read or Write mode, all DQs open 
Current Address inputs = 3.0V/OV, at f = 3 MHz 


Input Leakage IL! | VIN= GND to VDD 
Current 


Output Leakage ILO | VOouUT= GND to VDD 
Current 


Input Low Voltage 


Input High Voltage 
Output Low Voltage lOoL= 2.1 mA 


Output High Voltage IOH = -0.1mA 
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LPC interface Mode DC Operating Characteristics 
(VoD = 3.3V + 5%, VaNnD= OV, TA= 0 to 70° C) 


PARAMETER SYM. TEST CONDITIONS LIMITS UNIT 
Ca 


Power Supply Icc |All lout = OA, CLK = 33MHz, 40 mA 
Current in LPC mode operation. 
CMOS Standby Isb1_ | #LFRAM = 0.9 VbD, CLK = 33MHz, aia 100 


Current all inputs = 0.9 VDD / 0.1 VDD 
TTL Standby Current #LFRAM = 0.1 VDD, CLK = 33MHz, 


all eee = 0.9 VDD/ 0.1 VoD 


Input Low Voltage 


Input High Voltage VIH 0.6 VDD +0.5 
VDD 


Output low Voltage | vou fiazismAOOC~S = [= [one Tv 


VDD 


Power-up Timing 


PARAMETER SYMBOL TYPICAL UNIT 
Power-up to Read Operation TPU. READ 
Power-up to Write Operation TPU. WRITE 


CAPACITANCE 
(Vop = 3.3V, Ta= 25° C, f = 1 MHz) 


PARAMETER SYMBOL CONDITIONS UNIT 
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PROGRAMMER INTERFACE MODE AC CHARACTERISTICS 
AC Test Conditions 


PARAMETER CONDITIONS 
Input Pulse Levels OV to 0.9VDD 


Input Rise/Fall Time 
Input/Output Timing Level 1.5V/1.5V 
Output Load 1 TTL Gate and CL = 30 pF 


AC Test Load and Waveform 





Output 


30 pF 
(Including Jig and 


1.5V 
Scope) 


A 


Test Point Test Point 





Publication Release Date: April 2001 
-[5- Revision Al 


Preliminary W49V002A 
(Winbond 


Programmer Interface Mode AC Characteristics, continued 
AC Characteristics 


Read Cycle Timing Parameters 
(VDD = 3.3V + 5%, VaND = OV, TA= 0 to 70° C) 


PARAMETER S 
pMIN, | MAX | 


YM 
|ReadCycleTime | re | 800 | |S 
| Row/ColumnAddressSetUpTime | Tas, =| 50 | |S 

TA 

TA 

TO 


| Address AccessTime | TA = 200 | tS 
| OutputEnableAccessTime | Toe | = 10S |S 
| #OELowto Active Output | Touz@ |S 
P#OEHightoHigh-ZOutput | Ton? | OTS 
Too | 


Write Cycle Timing Parameters 


| PARAMETER | SYMBOL |_—OMIN, | TYP. | MAX. | UNIT 
|ResetTime rst | 
|Address SetupTime | Ts | 8 
Address Hold Time TAH | 50 | - fe ons 
Towh | 50 | = | ns 
|#WEPulseWidth | wr | to | 
|#WEHigh Width | Tr | too | 
|DataSetupTime | Tos | OP 
|DataHoldTime | TR | 8 
HOEHoIdTime | Tore S| 
[Byte programmingTime | Tee | | 80] 100 |S 
jEraseCyoleTime | ee | et | |S 


Note: All AC timing signals observe the following guidelines for determining setup and hold times: 
(a) High level signal's reference level is input high and (b) low level signal's reference level is input low. 
Ref. to the AC testing condition. 


C 
S 
| Row/ColumnAddressHoldTime | TAH | 50 |S 
A 
E 








Data Polling and Toggle Bit Timing Parameters 


PARAMFTFR SVM W4QVNNIOA 
| MIN, | MAX. 


#OE to Data Polling Output Delay | tor | ts 
#OE to Toggle Bit Output Delay p tor | ts 
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TIMING WAVEFORMS FOR PROGRAMMER INTERFACE MODE 
Read Cycle Timing Diagram 


#RESET 


R/#C 


#WE 


#OE 


DQI7:0] 


TRST 


TRC 


won XXXXEXE Sel wm KKK eae XX 
XXX \ | YY / NYY 


VIH 
an —— 


TOH 


= ie — 


[\ /\ 


Write Cycle Timing Diagram 


TRST 


#RESET y~— 
won XY semen Xmmem KNX XKEXXXKERK 
“TT \__J- (WX 


NN 
. |, WWW 


T 


sa XXXXXKK =" KXXXXXXLHKY 
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Timing Waveforms for Programmer Interface Mode, continued 


Program Cycle Timing Diagram 


Byte Program Cycle 


ini AAAI X_X A _X _X_) AKAKAX 


(Internal A[17:0]) [Programmed Addreds 


men —QNX = X= = on )——44 
St \S NV S W777 


TTT TTT GEE NTT 77 
| \_ 4 


Note: The internal address A[17:0] are converted from external Column/Row address. 
Column/Row Address are mapped to the Low/High order internal address. 
i.e. Column Address A[10:0] are mapped to the internal A[10:0], 
Row Address A[6:0] are mapped to the internal A[17:1 1]. 





#DATA Polling Timing Diagram 


(Internal A[17:0}) 


Ws a Wee a ae 
77 


77 
77 


TBP or TEC 
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Timing Waveforms for Programmer Interface Mode, continued 


Toggle Bit Timing Diagram 


won —XXXKXXXXK KKK KEK $$ EXO 
R/#C NF Fr ZF 77 
#WE 77 


77 
77 


TBP or TEC 





Boot Block Lockout Enable Timing Diagram 


Six-byte code for 3.3V-only software chip eras« 


A[10:0] ZL y 


(Internal A[17:0]) 5555 | aed 5555 | 5555 | 2AAA | 5555 


car) —{ X= XXX =X #>—4h 
© DIDNT I 


Www wv Ws 


Twc 


TWP d s 


SBO SB1 SB2 SB3 SB4 SB5 


Note: The internal address A[17:0] are converted from external Column/Row adc 
Column/Row Address are mapped to the Low/High order internal addre 
i.e. Column Address A[10:0] are mapped to the internal A[10:0], 
Row Address A[6:0] are mapped to the internal A[17:11]. 
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Timing Waveforms for Programmer Interface Mode, continued 





Chip Erase Timing Diagram 


Six-byte code for 3.3V-only software chip erase 


A[10:0] 


(Internal A[17:0]) | 5555 | PRA 5555 | 5555 | 2AAA | 5555 


vars Ca =X X= X= KO )— 4% 
“DDD DASOY4 


#OE 
Twp 


Twp 
SBO SB1 SB2 SB3 SB4 SB5 ___ Internal Erasure Starts 


Note: The internal address A[17:0] are converted from external Column/Row add 
Column/Row Address are mapped to the Low/High order internal addre 
i.e. Column Address A[10:0] are mapped to the internal A[10:0] 
Row Address A[6:0] are mapped to the internal A[17:11]. 





Sector Erase Timing Diagram 


Six-byte code for 5V-only software 
Main Memory Erase 


ile {AX AKAKI KAA NN 7 


(Internal A[17:0}) 5555 5555 5555 2AAA 


DQI70] = vaXeXuyXaXm) 55 
ne VI VI\S\S\S\ 7 


WVwww Vv oY 
KK 4 


SBO SB1 SB2 SB3 SB4. Internal Erase starts 


Note: The internal address A[17:0] are converted from external Column/Row address. 


Column/Row Address are mapped to the Low/High order internal address. 
i.e. Column Address A[10:0] are mapped to the internal A[10:0], 
Row Address A[6:0] are mapped to the internal A[17:1 1]. 


SA = Sector Address, Please ref. to the "Table of Command Definition" 
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LPC INTERFACE MODE AC CHARACTERISTICS 


AC Test Conditions 


PARAMETER CONDITIONS 
Input Pulse Levels 0.6 VDD to 0.2 VDD 
Input Rise/Fall Slew Rate 1 V/nS 


Input/Output Timing Level 0.4VDD / 0.4VDD 
Output Load 1 TTL Gate and CL = 10 pF 


AC Test Load and Waveform 





Input Output 


V DD 
250) 0.6V pp 
‘4 0.4Vpp ¥ 0.4V DD 
_ 0.2V DD 4 4 


10 pF 


Test Point Test Point 


Test when output from low to high Test when output from high to low 





Read/Write Cycle Timing Parameters 
(VoD = 3.3V + 5%, Vanp = OV, Ta= 0 to 70° C) 


PARAMETER W49V002A UNIT 


a 
input St Up Tine ts 
CT 
ON 


Reset Timing Parameters 


[PARAMETER ‘| SYMBOL MIN | TYP_| MAX | UNT 
bei Reet nae Yer 
= 








Note: All AC timing signals observe the following guidelines for determining setup and hold times: 
(a) High level signal's reference level is input high and (b) low level signal's reference level is input low. 
Ref. to the AC testing condition. 
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TIMING WAVEFORMS FOR LPC INTERFACE MODE 
Read Cycle Timing Diagram 


ee 
a7) LST ae en Tee ee TI ee ed eh Tr” 


#RESET / S 7 


#LFRAM we) 
Memory 


Start Cycle Address AR Sync Data Next Stari 


1 Clock 1 Clock Load Address in 8 Clocks, the address should be within the top 4MByte, 2 Clocks 1 Clock Data out 2 Clocks 1 Clock 
FFFFFFFF to FFC00000, or within the bottom 1MByte, OOOFFFFF to OOOEOOOC 





Write Cycle Timing Diagram 


jvc 
JIL4AJUUUUUUU UU UU UU UU UU 


#RESET / “4 


#LFRAM As Tgy Tup 


Memory 
Write 
Start Cycle Address AR Sync Next Stari 


1 Clock 1 Clock Load Address in 8 Clocks, the address should be within the top 4MByte, Load Data in 2 Clocks 2 Clocks 1 Clock 1 Clock 
FFFFFFFF to FFC00000, or within the bottom 1MByte, OOOFFFFF to O0OE000 





es 
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Program Cycle Timing Diagram 


IJL4AJUUUUUUD UU UU UU UU UU Ld 
#RESET SS LL OE 


Bf Start next 
1st Start nae Address command 


poe 55 \seorf! ove Ksiza X nerae) X nesaniXarerel X xsowX ovo X crore 1019) J 


1 Clock 1 Clock Load Address "5555" in 8 Clocks Load Data "AA" in 2 Clocks 2 Clocks 1 Clock 1 Clock 


Write the 1st command to the device in LPC mode. 


#RESET 


ane MFO FF 


Memory Start next 
2nd Start Gros Address Data TAR Sync command 


1 Clock 1 Clock Load Address "2AAA" in 8 Clocks me a 2 Clocks 1 Clock 1 Clock 


Write the 2nd command to the device in LPC mode. 


#RESET 


#LFRAM \ / \ / 


write T Start next 
3rd Start Cycle Address command 


LAD[3:0] 


1 Clock 1 Clock Load Address "5555" in 8 Clocks Load Data "AO" 2 Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 3rd command to the device in LPC mode. 


#RESET 


#LFRAM Internal 
\ / program start 


ae 
4th Start Cycle 


1 Clock 1 Clock Load Ain in 8 Clocks Load Din in 2 Clocks 2 Clocks 1 Clock 


Address Data TAR Sync 


Write the 4th command(target location to be programmed) to the device in LPC mode. 


All the address loaded should be within the top 4MByte,-FFFFFFFF to FFCO0000, or within the bottom 1MByte, OOOFFFFF to OOOEOO000. 
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Timing Waveforms for LPC Interface Mode, continued 


#DATAPolling Timing Diagram 


« | L4SUUUUODUUODUUDU UU UU UU U UU 
meses | 4 


#LFRAM 4s 
Write Start next 


ist Start Cycle Address command 


vos 44, \ cory/ crm Kraehe Knee KmaK mma ara X 09) 


“Anne Load Data "Dn" 2 Clock 1 Clock 1 Clock 
1 Clock 1 Clock Load Address "An" in 8 Clocks orcad Clocks Cloc Cloc 


Write the last command(program or erase) to the device in LPC mode. 


« IL4ILUL UU UU UU UU UU UU UU 
a 


#LFRAM 


Next Stari 
LADJ[3:0] 
1 Clock 1 Clock Load Address in 8 Clocks 2Clocks 1 Clock Data out 2 Clocks 


Read the DQ7 to see if the internal write complete or not. 


Memory 


Start Gye Address R Sync Data Next Start 


TA 
woes 44 \ pure form KoeraXerra Quen Ks RoanaK ara wan 1% Xe) im Y 0008 Kova/ 


1 Clock 1 Clock Load Address in 8 Clocks 2Clocks 1 Clock Data out 2 Clocks 1 Clock 


When internal write complete, the DQ7 will equal to Dn7. 


All the address loaded should be within the top 4MByte,-FFFFFFFF to FFCO0000, or within the bottom 1MByte, OOOFFFFF to OOOEOO000. 
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Timing Waveforms for LPC Interface Mode, continued 


Toggle Bit Timing Diagram 


IL4JUUUUUUDUODUOUDU UU UU UU UU US 


#LFRAM — A \ / \ / 


Memory 
Write 


Start next 
1st Start Cycle Address command 


1 Clock 1 Clock =S Address "An" in 8 aa Load Data "Dn" 2 ae 1 Clock 1 Clock 
in 2 Clocks 


Write the last command(program or erase) to the device in LPC mode. 


« IL4tJUUUUUUUU UU UU UU UU 


#RESET 


#LFRAM 


Start Ce Address Next Stari 


LAD[3:0] Lb 0000b 28) X oa) 201 X 16) X x x x 00000 / 


1 Clock1 Clock Load Address in 8 Clocks 2Clocks 1 Clock Data out 2 Clocks 1 Clock 


Read the DQ6 to see if the internal write complete or not. 


SL4SUULULU LULU LU LULU LILI LI LU LU LU 


#LFRAM 


Address Next Start 


LAD[3:0] 
1 Clock 1 Clock Load Address in 8 Clocks 2 Clocks 1 Clock Data out 2 Clocks 1 Clock 


When internal write complete, the DQ6 will stop toggle. 
All the address loaded should be within the top 4MByte,-FFFFFFFF to FFC00000, or within the bottom 1MByte, OOOFFFFF to OOOEOOOO. 
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Timing Waveforms for LPC Interface Mode, continued 


Boot Block Lockout Enable Timing Diagram 


#RESET SF 


#LFRAM 44\ / \ _/ 





waz : 
I tart t 
1stStart Cycle Address Data TAR Svne command 
LAD[3:0] 

1 Clock 1 Clock Load Address "5555" in 8 Clocks i Lae 2 Clocks 1 Clock 1 Clock 


Write the 1st command to the device in LPC mode. 





#RESET 
#LFRAM \ _ LL L———LL—_————N / 
Memory Ss 
Writ tart next 
2nd Start Cycle Address Data TAR Svne eeeamand 
Y, Y, V7 V V V V V V 
LADI3:01 A[27:24])X AI23:20K AI19:16 » b b b b bX 1111bXATri-StateX 0000b 
IN /\ N\ IN v\ /\ /\ \ /\ 
1 Clock 1 Clock Load Address "2AAA" in 8 Clocks oo ae 2 Clocks 1 Clocks 1 Clock 


Write the 2nd command to the device in LPC mode. 





#RESET 
#LFRAM \ / \ / 
Memory 
Write Start next 
3rd Start Cvcle Address Data TAR Sync command 
; PAY, 5AM Lon -acM \V/ \/ \/ V/ 
1 Clock 1 Clock Load Address "5555" in 8 Clocks ie Len "80" 2 Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 3rd command to the device in LPC mode. 





#RESET 
#LFRAM \ J 
Memory \ / 
LAD[3:0] 4th Start Cree Address Data TAR Svne es 
 o11xb) (111tbXTi.state) 
1 Clock 1 Clock Load Address "5555" in 8 Clocks oe oe 2 Clocks 1 Clock 1 Clock 


Write the 4th command to the device in LPC mode. 





#RESET 
#LFRAM \ JN 
Memory 
Write 
5th Start Cycle Address Data TAR Sync Se 
LAD[3:0] 
1 Clock 1 Clock Load Address "2AAA" in 8 Clocks ie ea 2 Clocks 1 Clock 1 Clock 


Write the 5th command to the device in LPC mode. 


#RESET 


#LFRAM 
\ / Internal 
program start 





rite 
6th Start Cycle Address Data TAR Sync 
LAD[3:0] V7 V V V/ V V V V V_. 
1 Clock 1 Clock Load Address "5555" 8 Clocks poe eee 2 Clocks 1 Clock 
Write the 6th command to the device in LPC mode. 


All the address loaded should be within the top 4MByte,-FFFFFFFF to FFC00000, or within the bottom 1MByte, OOOFFFFF to OOOEOOO0. 


296s 


Preliminary W49V002A 
Winbond 


Electronics Corp. 





Timing Waveforms for LPC Interface Mode, continued 


Chip Erase Timing Diagram 


#LFRAM 
Start next 


1st Start Cycle Address command 


LAD[3:0] 4b 
1Clock 1 Clock Load Address "5555" in 8 Clocks Fee teal 
i] 


Write the 1st command to the device in LPC mode. 


#RESET 


#LFRAM \ JO 


Memory 
Write Start next 


2nd Start Cycle Address 


TAR 
Kwereai X nes2nX aise X oro XX sore X ore XK roice X oro Koro XX 1 Kristo ) 
q E ‘i F A(19:16 1111b i. 0000b 
LADJ3:0] / o11x ) A(31:28] ANe724] A 28-201 A [19 1A X010b A 10105 AL 1010b A 0101b A ATi-Siate 


1 Clock 1 Clock Load Address "2AAA" in 8 Clocks poy oe aa 2Clocks 1 Clock 1 Clock 


2 Clocks 1 Clock 1 Clock 


Sync command 


Write the 2nd command to the device in LPC mode. 


#RESET 


#LFRAM \ / \ / 


Memory 
Start next 


Write 
3rd Start Cycle Address command 


TAR 
A {\ £\ {\ {\ LN XK ovo ) {00000 XX 0000 _) Xrisiae ) ¢ 00000 / 
D[3:0 : : ' 
[3:0] A(31:28] XA[27:24] JX Al23:20] X101b 0101b { o10t ) 0000b 1000b 1111b 0000b 


" " Load Data "80" 2 Clocks 1 Clock 
1 Clock 1 Clock Load Address "5555" in 8 Clocks in 2 Clocks 1 Clock 


Write the 3rd command to the device in LPC mode. 


SULTS UT UT UU Us 


#RESET 


#LFRAM \ JOY 


Memory 
Write Start next 
4th Start Cycle Address command 


TAR 
LAD[3:0) 
A[31:28] AA E AA123:20] AA9:161 A A A AN A A 


1 Clock 1 Clock Load Address "5555" in 8 Clocks Load Data "AA" 2Clocks = 1Clock 1 Clock 
in 2 Clocks 


Write the 4th command to the device in LPC mode. 


#RESET 
#LFRAM \ / \ / 


Memory 
Start next 


Write 
5thStart Cycle Address command 


TAR 
A[31 :28] Ni2724] AA23:20) KX A, X010b A 10105 A A, 1010b 0101b A 0101b b A 0000b 


1Clock 1 Clock Load Address "2AAA" in 8 Clocks Load Data "55" 2Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 5th command to the device in LPC mode. 


#RESET _____._... nn  _  .. _.:_._.:.:0:  ]_._:co 

#LFRAM 
Internal 
erase start 


Memory 


Write Address Data Syne 


6th Start Cycle 


TAR 
LAD[S:0] V V V V V V V V V 
Ai31:28) Yal27:24) Yares:20) Yarto-16 Coro KX oro Korot X coon ) oooh YX 111416 00005 Internal 
(A128 Ysera Xaeo20) Xaris-ie) X xior XX oro KX oror X coca, X Kista sale 


1 Clock 1 Clock " "i Load Data"10" 2 Clocks 1 Clock 
Cloc Cloc Load Address "5555" in 8 Clocks in 2 Clocks 


Write the 6th command to the device in LPC mode. 
All the address loaded should be within the top 4MByte,-FFFFFFFF to FFC00000, or within the bottom 1MByte, OOOFFFFF to OOOEOOOO. 
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Timing Waveforms for LPC Interface Mode, continued 


Sector Erase Timing Diagram 


#RESET SY 


#LFRAM Lb \ / \ / 





Memory 
Write Start next 
1st Start Cvcle Address Data TAR Sync commanc 
LAD[3:0] 
1 Clock 1 Clock Load Address "5555" in 8 Clocks Eee 2 Clocks 1 Clock 1 Clock 
| 


Write the 1st command to the device in LPC mode. 


#RESET 
aE RAM \ fe 
Memory 
Write Start next 
2nd Start Cycle Address Data Svne command 


TAR 
\/ \/ \/ \/ \/ \/ \/ / \V/ 


1 Clock 1 Clock Load Address "2AAA" in 8 Clocks Load Data "55" 2 Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 2nd command to the device in LPC mode. 








#RESET 
#LFRAM \ TNS 
Memory Ss 
Write tart next 
3rd Start Cvcle Address Data TAR Sync command 
\/ 
LAD[3:0] 1111b Alti-State 
1 Clocks1 Clocks Load Address "5555" in 8 Clocks ace 2 Clocks 1 Clocks 1 Clocks 
in 2Cloc 


Write the 3rd command to the device in LPC mode. 





#RESET 
#LFRAM VJ 

Memor 

Write : D Start next 

: 4th Start Cycle Address ata TAR Sync command 
LAD[3:0] V 
(1X ristate 
1 Clock 1 Clock Load Address "5555" in 8 Clocks Load Data "AA" 2 Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 4th command to the device in LPC mode. 





#RESET 


#LFRAM \ ———— 





Memory 
Write Start next 
5th Start Cvcle Address Data TAR Sync command 
LAD[3:0] 
1Clock 1 Clock Load Address "2AAA" in 8 Clocks one "55" 2 Clocks 1 Clock 1 Clock 
in 2 Clocks 


Write the 5th command to the device in LPC mode. 


#RESET 


#LFRAM 
Internal 
erase start 
Memory 


Write 
6th Start Cvcle Address Data TAR Sync 


aadkater.2dX nes 2iXai19-16X sasie)k 0000)K o00H)X 100% )K 00000 001 1 111 1X 
[31 :28)KA[27:24)X A[23:20KAL19:16]X XK XXXxbK Xx 0000b (1111DX 


1 Clock 1 Clock Load Sector Address in 8 Clocks Load Din 2Clocks 1 Clock 
in 2 Clocks 


Write the 6th command(target sector to be erased) to the device in LPC mode. 






LADI3:01 TAR Internal 
erase start 





All the address loaded should be within the top 4MByte,FFFFFFFF to FFCO0000, or within the bottom 1MByte, OOOFFFFF to OOOEOOOO. 
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Timing Waveforms for LPC Interface Mode, continued 


GPI Register Readout Timing Diagram 


CLK 


#RESET 


#LFRAM 


Address 


LAD[3:0] “Le 


1 Clock 1 Clock Load Address "FFBC0100(hex)" in 8 Clocks 2Clocks 1 Clock Data out 2 Clocks 1 Clock 


Note: Read the DQ[4:0] to capture the states(High or Low) of the GPI[4:0] input pins. The DQ[7:5] are reserved pins. 





Reset Timing Diagram 


TPRST 


LILI 14 
}*-————_ Teast 


#RESET fy “ft, ._—_$——— SP 
won /XXXXXXXXY XXXXXY) 
#LFRAM SX KXXXXXKX w XXXXXX) 
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ORDERING INFORMATION 


PART NO. ACCESS POWER SUPPLY STANDBY VDD PACKAGE 
TIME CURRENT MAX. CURRENT MAX. 


(nS) (mA) (1 A) 


Notes: 





1. Winbond reserves the right to make changes to its products without prior notice. 


2. Purchasers are responsible for performing appropriate quality assurance testing on products intended for use in 
applications where personal injury might occur as a consequence of product failure. 
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PACKAGE DIMENSIONS 
32L PLCC 





Symbol Dimension in Inches Dimension inmm 
” 

Sear 

fos [= 


13.97 


Sse 


oO 
8 
Oo 


Zz 
je) 


| A | 

| As fo 
= arvac 
[? 
TT 
= sia © 
Tr 0 
—T a Te 
eT | Gp_fo. 
——4 | Ge |e 
ime ac 
i 
Tr "1p 

| 68 | 


Notes: 


= 


1. Dimensions D & E do not include interlead flasl 

2. Dimension b1 does not include dambar protrusion/ir 

3. Controlling dimension: Inches 

4. General appearance spec. should be based on final 
visual inspection sepc. 





32L STSOP(8 x 14mm) 


Dimension in Inches | Dimension in mm 


sre tn. [ Nom. | Max. | tin. | Nom. | 
aX. 

Ta | fowl [fe 
ai [eon] [ooos| ons] | ons 
re 
0.004 | 0.008 | 0.10 0.21 


oar | 
Poor] 
Lo 
PS 
a 
7 
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Winbond 


Electronics Corp. 


Headquarters Winbond Electronics (H.K.) Ltd. 
No. 4, Creation Rad. Ill, Unit 915, 22F, Millennium City, 
ScienceBased Industrial Park, No. 378 Kwun Tong Rd; 

Hsinchu, Taiwan Kowloon, Hong Kong 

TEL: 8863-5770066 TEL: 852-27513100 

FAX: 886-3-5792766 FAX: 852-27552064 


http://www.winbond.com.tw/ 
Voice & Faxon-demand: 8862-27197006 


Taipei Office 


11F, No. 115, Sec. 3, Mifheng East Rd., 
Taipei, Taiwan 

TEL: 8862-27190505 

FAX: 886-2-27197502 


Note: All data and specifications are subject to change withou _t notice. 
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Winbond Electronics North America Corp. 
Winbond Memory Lab. 

Winbond Microelectronics Corp. 
Winbond Systems Lab. 

2727 N. First Street, San Jose, 

CA 95134, U.S.A. 


TEL: 408-9436666 
FAX: 4085441798 


